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Abstract 
 
The research emphasizes the influence of natural fertility of cambic phaeozem (cambic chernozem) in the 
Transylvanian Plain on the production of fodder lucerne (green mass and hey) cultivated in an area with soils having a 
high quality from the point of view of fertility and favorability for most agricultural and horticultural plants cultivated. 
From a nutritional point of view, fodder lucerne is considered to be a highly pretentious plant towards nutritional 
elements, being a perennial species that exploits the field for 7-10 or more years. It forms an abundant vegetative mass 
and a high quality of fodder per surface unit. It is a species that exhibits high consumption of nitrogen, phosphorus, 
potassium, magnesium and calcium and also microelements and it requires a complex maintenance technology, in order 
to achieve high quantitative and qualitative fodder productions, during the exploitation years. In this context, this 
research was set la analyze Soporu de Câmpie village area, situated in Cluj County, in the Transylvanian Plain, an area 
that has been blessed with priceless gifts and which is suitable for a durable and profitable conservative agriculture. 
Ever since ancient times, the inhabitants of this village had as main activities agriculture, pomiculture and animal 
breeding, the area being characterized by low hills landscapes, flat lands with moderate slopes. Soils, the majority of 
them phaeozems are typical for this area and they have high humus content, are well structured and ventilated and from 
the fertility point of view they are considered to be highly productive. 
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1. Introduction 
 
A major contribution in durable development 
of each country is brought by agriculture, which 
through various factors reflects the level of 
insurance of food security and safety for each 
country. Agriculture not only represents the support 
of producing the biomass or the sector that provides 
food for human kind, but also the very base of  life 
existence  on earth and in the same time it has to  
take 
 
 
*Corresponding author 
Tel +40754074375; Fax +40264593792 
email: marghitasm@yahoo.com 
 
 
on the responsibility of soil protection and the 
protection of other natural resources that may be 
degraded through an un-rational exploitation. 
The primary factor in developing agriculture 
is soil and its characteristics, the soil being 
considered to be the basic natural resource of the 
agricultural system, with a series of physical, 
chemical and biological attributes that are 
continuously evolving, which represents support for 
plants, a nutritional element source and an 
intermediary through which fertilizers and 
amendments are applied; it actually contains the 
living matter and insures the life of plants, 
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representing in the same time the essential support 
of life. 
The fundamental characteristic of the soil 
which differentiates it from the rock from which it 
came from is that of being a life environment for 
plants and that of making possible the obtaining of 
agricultural and horticultural productions, 
represented by fertility. 
The goal of this research is to describe the 
main pedo-agrochemical characteristics of the 
representative soil, cambic phaeozem (SRTS-2003) 
and cambic chernozem (SRCS-1980), destined to 
agricultural crops, in Frata commune, Soporu de 
Câmpie, situated in the low hill area of the 
Transylvanian Plain and the way in which the 
natural fertility of the cambic phaeozem influences 
the lucerne production in an area suitable for 
agriculture. 
The importance, originality and degree of 
novelty of these researches in the agronomical field 
are due to the changes that take place in our country, 
especially with the modification of the forms of 
ownership and administration of agricultural fields 
and also due to their dynamics that nowadays lead 
to serious confusions about the technology used for 
cultivated plants and to the achievement of 
agricultural productions that are below the biologic 
potential of soils and their productive capacity. 
 
2. Material and Method 
 
The execution of the expertise was conducted 
through quantitative determinations of production 
and pedo-agrochemical analysis on a land cultivated 
with lucerne-green mass in the area of low hills of 
the Transylvanian Plain, observations being 
collected during two years (2011 and 2012) on a 
cambic phaeozem and on a cambic chernozem 
geographically situated on the east side of Soporu de 
Câmpie village, on a plateau with a wide south-east 
opening, that provides some of the most favorable 
conditions of cultivating plants. From a 
geomorphological and geological point of view the 
researched field is situated on the lower side of the 
climatic floor typical for the silvosteppe area in the 
Transylvanian Plain (where over the years, the grass 
vegetation replaced the wooden vegetation and from 
a pedo-agrochemic point of view it is recorded in 
the soil the contribution of the marl rock by 
accumulations of calcium carbonates on the profile, 
an obvious accumulation of organic matter in the 
molic horizon (Am) and humus formation, which 
determines the high fertility of these soils. 
The research and observations were based on 
digging the soil profile, the study and description of 
pedo-agrochemic characteristics of the soil, 
conducting specific analysis on the field and in the 
laboratory, appreciation of the fertility and 
favorability state of the soil for fodder lucerne crops 
in Soporu de Câmpie area and quantitative 
determination of the obtained lucerne production. 
The soil profiling was performed on a cambic 
phaeozem (figure 1), cultivated with lucerne on 3 
ha, in Soporu de Câmpie village, Frata commune, 
Cluj county, representative for the hill area of the 
Transylvanian Plain. The village is situated in the 
south-east part of Cluj county, 30 km away from 
Turda and 50 km away from Cluj-Napoca, in the 
vicinity of Aruncuta at north, Ceanu Mic at south, 
Frata at east, Iuriu de Câmpie at west. The surface 
of the area where the lucerne plot is located is 
characterized by a wide depressionary area that 
exceeds the village boundaries, flanked in the east 
side by low hills. In this region, the climate is 
boreal, winters are relatively cold, summers are hot, 
the temperatures reach 28-30oC in july and the first 
half of august. The precipitation level is high and 
evenly spread throughout the year. The winds 
generally have low intensity. 
The pedo-agrichemical analysis on the soil 
profile were conducted according to the ICPA 
methodology for agrochemical laboratories 
“Agrochemical analysis methodology of soils in 
order to establish the necessity for amending and 
fertilizing” ICPA 1981, and the soil profile 
description according to SRTS-2003 and SRCS-
1980. The lucerne production was determined 
through successive weighings 
 
3. Results and Discussions 
 
Soils like cambic phaeozem (SRTS-2003) and 
cambic chernozem (SRCS-1980) are known in the 
scientific literature also under the name of cambic 
chernozems. 
In SRCS-1980, the cambic chernozem is well 
defined through a mollic horizon (Am) with 
chromes less than 2 and a cambic horizon (Bt), 
formed through the alteration of the parental 
material, having in the superior part, values and 
chromes lower than 3.5 for the material in wet state 
and values lower than 5.5 for the material in dry 
state, both on the sides and the interior of the 
structural elements. 
In SRTS-2003, cambic phaeozem is 
considered to be a subtype of soil, having a darker 
Am horizon and a cambic B horizon (Bv) formed 
through the alteration of the basic parental material, 
having darker brown colours in the superior part, 
followed by yellowigh brown colours caused by the 
clay accumulation process. 
These soils are spread in Romania, they 
occupy a surface of approximately 600000 ha, 
representing approximately 2.5% of the total surface 
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of the country and they are frequently found in the 
most wet part of the silvosteppe, near forest areas, to 
which they make the transition and in some sub-
mountain depressions with rich grass and wooden 
vegetation.  
Grass vegetation is represented by different 
silvosteppe species: Festuca vallesiaca, Stipa 
joannis, Poa bulbosa, Carex praecox, Artemisia 
austriaca and other species. 
Wooden vegetation is represented usually 
by mixes of garnica, oak, sessile, linden, ash, filed 
maple. The annual average temperatures don’t drop 
below 8.5o C, and the annual average precipitations 
are of 550 mm.  
The parental material generally consists of 
sedimentary rocks, loess deposits, clays, sands, 
loams and marls rich in CaCO3, in the depth of the 
soil profile. 
The cambic phaeozem genesis is typical: 
bioaccumulation and argillisation are moderate, 
sometimes intense, forming a mull type humus, in 
which humic acids prevail; alteration, 
debasification, acidification, levigation and 
migration processes of the colloides aren’t 
manifested intensively, only soluble salts are 
completely levigated, CaCO3 is also engaged in 
depth and through clay migration and accumulation 
it is clearly differentiated a Bv horizon CaCO3 free 
where structural aggregates are covered by a fine 
clay layer. Cambic chernozem displays the 
following sequence of horizon on profile (SRTS-
2003): Am-Bv-CCa. 
1. Pedo-agrochemical characterization of 
cambic phaeozem from Soporu de Câmpie 
a) Pedogenetic conditions (figure 1): low hill 
area in Transylvania, with lean mountain sides and 
slopes, exposed north-east and south, with sediment 
parental material, loess deposits, sands, clays, 
groundwater depth > 10 m. The natural vegetation 
mainly consists of grass species: Festuca sp. 
Agrostis sp., Trifolium sp. Lolium perene, 
Brachipodium pinatum, Agropyrom repens and 
wooden vegetation: oak, sessile etc.  
In these conditions of wet silvosteppe climate 
and vegetation, of lithological and landscape 
substrate, three accumulations horizons were 
formed: one of humus accumulation (Am) - at the 
surface, one of clay accumulation (Bv) - in the 
middle and one of the CaCO3 accumulation (CCa) - 
in the depth.  
The main processes that lead to the formation 
of these horizons are:  
 bioaccumulatin,  
 alteration,  
 levigation.  
 Due to high levels of humudity and the 
presence of wooden vegetation, the levigation 
process was more intensive, CaCO3 was washed at 
greater depths (> 120 cm) and in the same time was 
also washed the clay from the surface horizons and 
its accumulation in an intermediary horizon which 
determines the increase of water retention capacity 
with benefic effects on the plant growth during dry 
seasons. 
 
 
Am (0 - 45 cm): 
dark brown when 
wet, less stable 
glomerular 
structure; 
Bv (45-120 cm): 
dark brown up to 
yellowish brown 
when wet, 
prismatic 
structure, 
structural 
elements covered 
by a fine layer of 
clay; 
CCa (120 - 140): 
dark brown up to 
light yellow, not 
structured, strong 
effervescence 
when dry, 
yellowish brown, 
strusture free 
when wet. 
 
Figure 1. Morphological characters of cambic phaeozem 
(cambic chernozem) from the field called “Pădurea 
Iacobeni” Soporu de Câmpie area (2012) 
 
Cambic phaeozem (SRTS-20030) and cambic 
chernozem (SRCS-1980), from a physical point of 
view (according to the pedological profile) holds a 
loamy-clayey medium towards heavy structure with 
obvious compaction from the argillic horizon (Bv) 
due to clay accumulations which can endanger the 
aerohidric regime and the porosity at the depth 
explored by the plants’ roots. 
b) Pedo-agrochemical description of cambic 
phaeozem from Soporu de Câmpie (table 1). Within 
the perimeter of the lucerne crop the prevailing soil is 
cambic phaeozem and respectively cambic 
chernozem which has an Am-Bv-CCa horizon 
sequence, this soil is typical for the silvosteppe area 
encountered on more than half of the surface of the 
Transylvanian Plain.  
According to the agrochemical analysis 
conducted, it is highlighted the important 
contribution of marl rocks in the evolution of these 
soils, being marls rich in CaCO3 which imprint the 
soils two essential features: medium towards heavy 
texture and a high degree of base saturation. 
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Table 1. Physical and chemical analysis of cambic phaeozem (cambic chernozem) in “Pădurea Iacobeni” field in Soporu 
de Câmpie, 2012 
 
From a pedo-agrochemical point of view, 
cambic phaeozem (cambic chernozem) from Soporu 
de Câmpie area (table 1) exhibits a neutal towards 
weak basic reaction. It has a good supply of humus, 
nitrogen and phosphorus and a very high content of 
potassium. The bases saturation degree (V%) is high 
which explaines the weak basic character of cambic 
phaeozem. In the superficial horizon the soil is well 
structured and ventiated with a loamy towards clayey 
texture which creates some of the most favorable 
conditions for the development of plants’ roots. The 
fertility and productivity of this soil are very good, 
but in order to sustain a fodder lucerne crop at a 
quantitative and qualitative superior level, over a long 
period of time, rational technologies are requested 
and needed following a rigurous and complete 
agrochemical study conducted once every four years. 
In agriculture, this type of soil is well suited 
for field plant crops, for pomiculture and viticulture, 
for pastures and meadows an it is considered to be 
one of the most fertile soils. 
For Soporu de Câmpie area, the research 
field is renouned for cultivating lucerne as animal 
frodder, because animal breeding is the main activity 
of local people. 
2. The influence of soil fertility of cambic 
phaeozem (cambic chernozem) on the lucerne 
production. 
Research and observations were conducted in 
the third and fourth year of lucerne crop, 2011 and 
2012. Among the years presenting favorable climatic 
conditions for lucerne crops, the third and fourth year 
of exploitation present the highest fodder production 
potential, aproximately 30-49 t/ha green mass [7]. 
 
Table 2. Lucerne production on a cambic phaeozem (SRTS-2003) cambic chernoze, (SRCS-1980) in Soporu de Câmpie 
from the Transylvanian Plain (kg/ha green mass) 
Item 
no. 
Lucerne cultivation 
year on cambic 
chernozem 
Estimated production according 
to soil fertility (kg/ha green 
mass) 
Achieved production during the 
two studied years (kg/ha green 
mas) 
Difference(kg/ha 
green mass) 
2011 2012 
1 Anul  III - 2011 35000 23000 X 12000 
2 Anul IV - 2012 38000 X 24380 13620 
 
The production results obtained in this 
research (table 2) of 23000 kg/ha green mass in 2011 
and 0f 24380 kg/h green mass in 2012 are below the 
estimated production potential of lucerne (of 35000 
kg/ha green mass in 2011 and 0f 38000 kg/h green 
mass in 2012) and below the natural fertility level of 
cambic phaeozem, respectively cambic chernozem. 
The average green mass fooder productions 
achieved during the two studied years for lucerne 
crops, in Soporu de Câmpie area were below its 
genetic potential, determined especially by the 
negative effects of the latest climatic disorders and 
abnormalities that determined a low level of easy 
soluble nutritional ions from the soil solution, that 
were provided for plants’ roots during the maximum 
consumption phase, for forming the vegetal mass 
(biomass). These unwanted climatic phenomena 
especially the prolonged drought occurred in the 
research period, didn’t allow the highlight throuh 
productons of the quality and productive features of 
the studied lucerne crop.  
With all these negative influences caused by 
the unfavorable climatic conditions, the high level of 
natural fertility of the soil, determined the 
development of high green mass productions of 
fodder lucerne, in comparison with other areas that 
were equally affected by the prolonged drought 
during the plants’ vegetation period but on other soil 
types that exhibit lower fertility. 
The good production results obtained for 
lucerne in the two studied years are explained by 
locating the crop at the base of the mountainside, on 
Horizon 
and depth 
(cm) 
pH Humus 
% 
N 
total 
% 
P 
mobile 
(ppm) 
K 
mobile 
(ppm) 
SH 
(me/100 
g sol) 
V 
% 
Granulometric analysis Texture 
Course 
sand% 
Fine 
sand% 
Dust 
% 
Clay 
% 
D.a. 
g/cm3 
Am 
 
0-20 7.40 4.90 0.286 19.7 129.26 1.87 92 1.11 31.2 22.2 30.6 1.03 LA 
20-
45 7.50 4.61 0.188 23.2 137.19 1.96 94 1.12 32.3 23.8 31.6 1.22 LA 
Bv 45-120 7.86 3.20 0.120 28.5 122.51 1.62 93 1.12 32.8 23.8 34.4 1.45 LA 
CCa  
120-
140 7.90 - - - - 0.68 95 0.21 33.7 24.4 28.3 1.50 A 
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an almost horizontal plateau where humidity and 
natural soil fertility favorably influenced the 
development of vegetal mass. Also lucerne is a 
resiliant species in dry climatic conditions during the 
vegetation period due to its versatile, profound root 
that can reach up to 10-12 m deep or more, but the 
main root mass (80-85%) is found in the first 40-50 
cm from the surface of the soil [7]. 
 
4. Conclusions 
 
The pedologic profile exhibited reveals the 
influence of the silvosteppe climatic conditions and 
the sediment parental material on the physico-
chemical characteristics of cambic phaeozem soils, 
determining their grouping in the category of soils 
that present a neutral towards weak basic reaction, 
medium towards heavy structure, loamy-clayey; it is 
recommended to local farmers the application of 
correct technologies for soil works, for fertilizing and 
maintaining the lucerne crops consistent with specific 
and global consumption requests of vegetal fodder 
species and of lucerne. 
Cambic phaeozem, respectively cambic 
chernozem on which the lucern crop was set during 
the two studied years exhibits a high natural fertility 
and holds a high production potential to which 
contribute both physical and chemical properties. 
High green mass lucern productions obtained 
during the two studied years highlight the high 
fertility level of cambic phaeozem, respectively 
cambic chernozem, typical for the low hill area in the 
Transylvanian Plain, having a high capacity of 
depositing water in the intermediary horizons so the 
requested amount of water is deliverd to the plants in 
prolonged draught periods, during certain fenophases. 
Nowadays there is an increasing request and 
interest for conservative agriculture which implies an 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
effective management of vegetal residues and natural 
resources, increasing on a long term the durable 
usage of the land, the prevention of soil and 
agrosystems degradation and the obtaining of highly 
qualitative vegetal consumable products, meeting the 
food safety and security parameters. In this respect 
lucerne crops meet this request because it is a species 
that well withstands the unfavorable climatic 
conditions, such as prolonged drought and has 
beneficial effects on all soils through the 
improvement of soil ventilation and structure 
conditions and enriching its fertility especially 
through nitrogen. 
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